The Pohlmeyer program [1, 2, 3, 4, 5, 6 ] is an attempt to quantize the bosonic string by finding a constistent quantum deformation of the Poisson-algebra of a certain set of classical invariants, the so-called Pohlmeyer invariants. So far this program has succeeded only up to the as yet unproven quadratic generation hypothesis [2] . The hope has been expressed that after completion the Pohlmeyer program would yield an alternative quantization of the string which does not feature the usual quantum effects like the critical dimension.
It is shown that the Pohlmeyer invariants of the classical bosonic string are a proper subset of the classical DDF invariants. This makes the quantization of the Pohlmeyer invariants particularly transparent and allows to generalize them to the superstring.
The Pohlmeyer program [1, 2, 3, 4, 5, 6 ] is an attempt to quantize the bosonic string by finding a constistent quantum deformation of the Poisson-algebra of a certain set of classical invariants, the so-called Pohlmeyer invariants. So far this program has succeeded only up to the as yet unproven quadratic generation hypothesis [2] . The hope has been expressed that after completion the Pohlmeyer program would yield an alternative quantization of the string which does not feature the usual quantum effects like the critical dimension.
Here we show that the Pohlmeyer invariants can consistently be quantized by expressing them in terms of DDF invartiants whose quantization as DDF operators is well known and leads to the standard theory. The result reported in this letter is discussed in more detail in [7] .
Let X(σ) and P (σ) be canonical coordinates and momenta of the bosonic string with Poisson brackets
(Here X ′ = ∂ σ X, T = 1/2πα ′ is the string tension and we assume a trivial Minkowski back- * Urs.Schreiber@uni-essen.de ground and shift all spacetime indices with η µν = diag(−1, 1, · · · , 1).)
Using the usual oscillators
and center of mass coordinates and momenta
we can write down the left-and right-moving fields of vanishing conformal weight
By fixing an arbitrary lightlike vector field k on target space we define the objetcs
which are normalized such that
Their derivative is
and can be seen to be non-vanishing for all σ on all of phase space except for a set of measure 0, as discussed in [7] . Now the classical DDF observables A µ m andÃ µ m of the closed bosonic string are defined by
The coordinate 0-mode k · x in R ± couples the leftand right-moving Virasoro algebras. Splitting off this factor yields the 'truncated' observables 
It is now easy to see that the objects 
Poisson-commute with all the Virasoro constraints, i.e. with (P ± ) 2 (σ) , ∀σ. This are the classical DDF invariants of the classical closed bosonic string in flat target space. 
Since R ± is invertible almost everywhere on phase space this is equal to
But this is just the formula for the transformation of the unit weight object P ± under the reparameterization σ → R −1 ± (σ). This means that any functional F (P ± ) of the original P ± which is reparameterization invariant remains invariant after substition of P R ± for P ± :
This way all such reparameterization invariant functionals can be re-expressed in terms of DDF invariants.
One particular reparameterization invariant functional is the Wilson line. Let A µ be any constant gauge connection on target space, then
(where Tr is the trace and P indicates path-ordering) is such a reparameterization invariant functional and in fact all the Taylor coefficients Z µ1···µn (P ± ) are, too. These are the Pohlmeyer invariants. They Poisson-commute with all the (P ± ) 2 (σ) , ∀σ.
Using the result (10) the representation of the Pohlmeyer invariants in terms of DDF invariants is immediate, since
This says that the Pohlmeyer invariants remain unaffected under the substitution of ordinary oscillators with DDF invariants α The result is therefore that the enveloping algebra of Pohlmeyer invariants is a proper subset of the enveloping algebra of DDF invariants.
(And it is a relatively 'small' subset: Not even all (polynomials of) DDF invariants of level 0 are expressible in terms of (polynomials of) Pohlmeyer invariants.)
The consistent quantization of the DDF invariants is well known and yields a quantum algebra which closes on DDF invariants. It therefore induces a consistent quantization of the algebra of Pohlmeyer invariants in the sense that the commutator of two quantized Pohlmeyer invariants is again an invariant (simply because it is again a polynomial in the DDF operators), though not necessarily a combination of (polynomials of) Pohlmeyer invariants.
This consistent quantization of the algebra of the Pohlmeyer inavriants, just like that of the DDF invariants, exists for every number D of spacetime dimensions. But, by the well known no-ghost theorem, a representation on a Hilbert space with positive norm and decoupled longitudinal excitations requires precisely D = 26 (for the bosonic string).
Since the DDF invariants generalize to the superstring, the prescription (12) also gives us a generalization of the Pohlmeyer invariants to the superstring.
